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Claim Objections 

1 . Claim 8 is objected to because of the following informalities: "portoin" and "egion" 
are misspelled. Appropriate correction is required. 

Specification Objections 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The following title is 
suggested: "A MOS Type Solid-State Image Pickup Device and Driving Method 
Comprised of a Photodiode, a Detection Portions, and a Transfer Transistor." 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for rejections under this section made in this office action: 

(b) The invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-2, 4-5, 10, 14-15, 18-21, and 24-25 are rejected under 35 U.S.C. 102(b) as 
being anticipated by U.S. Patent No. 5,892,253 to Merrill. 

Merrill clearly shows all of the limitations cited in claim 1. See all material cited in 
the specification. Referring to claim 1, Merrill describes a solid-state image pickup 
device including pixels each of which comprises a photodiode (otherwise known as a 
semiconductor device that converts light to electrical current) (figure 2, item 50) and 
(column 2, lines 39-41). Merrill describes a detection portion, which is comprised of 
an n-type region (or n+ region, item 16), a transfer transistor (or, in the case, a 
source-follower transistor, item 26), and a read-out means of the collected total 
signal charge (figure 1) and (column 2, lines 17-23), which originated from the 
photodiode. Merrill also describes this transferring of charges wherein a gate 
voltage of said transfer transistor, when the charges are accumulated in said 
photodiode, is set to a negative voltage. Specifically, Merrill describes the negative 
voltage being applied to a photogate (PG) (figure 1, item 18) and (column 2, lines 7- 
9). 

Merrill clearly shows all of the limitations cited in claim 2. See all material cited in 
the specification. Referring to claim 2, Merrill describes the solid-state image pickup 
device as claimed in claim 1 , wherein the negative voltage is set to a voltage under 
which a channel portion below the gate (or photogate (PG) 18) of said transfer 
transistor (or source-follower transistor 16) is inverted (column 2, lines 5-16). 



Application/Control Number: 10/046,402 



Page 3 



Art Unit: 2615 

Merrill clearly shows all of the limitations cited in claims 4 and 20. See all material 
cited in the specification. Referring to claims 4 and 20, Merrill describes a solid-state 
image pickup device (claim 4) and a method of driving a solid-state image pickup 
device (claim 20) including pixels each of which comprises a photodiode (otherwise 
known as a semiconductor device that converts light to electrical current) (figure 2, 
item 50) and (column 2, lines 39-41). Merrill describes a detection portion, which is 
comprised of an n-type region (or n+ region, item 16), a transfer transistor (or, in the 
case, a source-follower transistor, item 26), and a read-out means of the collected 
total signal charge (figure 1) and (column 2, lines 17-23), which originated from the 
photodiode. Merrill also describes this transferring of charges wherein a gate 
voltage of said transfer transistor, when the charges are accumulated in said 
photodiode, is set to a positive voltage. Specifically, Merrill describes the positive 
voltage being applied to a photogate (PG) (figure 1, item 18) and (column 1, lines 
54-57). 

Merrill clearly shows all of the limitations cited in claims 5 and 21. See all material 
cited in the specification. Referring to claims 5 and 21 , Merrill describes a solid-state 
image pickup device as claimed in claim 4 and a solid-state image pickup device 
driving method as claimed in claim 20, wherein the positive voltage is set to a 
voltage under which a channel portion below the gate (transfer gate 20) (column 2, 
lines 5-9). 

Merrill clearly shows all of the limitations cited in claim 10. See all material cited in 
the specification. Referring to claim 10, Merrill describes the solid-state image 
pickup device including pixels each of which comprises a photodiode (otherwise 
known as a semiconductor device that converts light to electrical current) (figure 2, 
item 50) and (column 2, lines 39-41). Merrill describes a detection portion, which is 
comprised of an n-type region (or n+ region, figure 1, item 16), a transfer transistor 
(or, in the case, a source-follower transistor, item 26), and a read-out means of the 
collected total signal charge (figure 1) and (column 2, lines 17-23), which originated 
from the photodiode. Merrill further describes an overflow path for discharging 
charges overflowing from said photodiode is formed in a bulk out of a channel 
portion of said transfer transistor. Specifically, this is stated in Merrill as with a 
negative voltage applied to photogate (PG) (figure 1, item 18) in combination with a 
positive voltage on n+ region 16 causing the charges collected under the photogate 
(figure 1 , item 18) (makes up part of photodiode region) to flow (overflow) through 
the inverted surface region under transfer gate (figure 1, item 20) (makes up channel 
portion) via n+ region (figure 1, item 14) to n+ region 16 (makes up the bulk out of 
the channel portion of transfer transistor) where each incoming electron reduces the 
initial transfer voltage on n+ region 16 to a final transfer voltage (column 2, lines 10- 
16). 

Merrill clearly shows all of the limitations cited in claim 14. See all material cited in 
the specification. Referring to claim 14, Merrill describes method of driving a solid- 



Application/Control Number: 10/046,402 



Page 4 



Art Unit: 2615 

state image pickup device including pixels each of which comprises a photodiode 
(otherwise known as a semiconductor device that converts light to electrical current) 
(figure 2, item 50) and (column 2, lines 39-41). Merrill describes a detection portion, 
which is comprised of an n-type region (or n+ region, item 16), a transfer transistor 
(or, in the case, a source-follower transistor, item 26), and a read-out means of the 
collected total signal charge (figure 1) and (column 2, lines 17-23), which originated 
from the photodiode. Merrill also describes this transferring of charges wherein a 
gate voltage of said transfer transistor, when the charges are accumulated in said 
photodiode, is set to a negative voltage. Specifically, Merrill describes the negative 
voltage being applied to a photogate (PG) (figure 1, item 18) and (column 2, lines 7- 
9). 

Merrill clearly shows all of the limitations cited in claim 15. See all material cited in 
the specification. Referring to claim 15, Merrill describes the solid-state image 
pickup device driving method as claimed in claim 14, wherein the negative voltage is 
set to a voltage under which a channel portion below the gate (or photogate (PG) 
18) of said transfer transistor (or source-follower transistor 16) is inverted (column 2, 
lines 5-16). 

Merrill clearly shows all of the limitations cited in claims 18 and 24. See all material 
cited in the specification. Referring to claims 18 and 24, Merrill describes the solid- 
state image pickup device driving method as claimed in claim 14 (claim 18) and the 
solid-state image pickup device driving method as claimed in claim 20 (claim 24), 
wherein charge overflowing from said photodiode are discharged to the detection 
portion side through the lower side of the channel portion of said transfer transistor. 
Specifically, this is stated in Merrill as with a negative voltage applied to photogate 
(PG) (figure 1 , item 18) in combination with a positive voltage on n+ region 16 
causing the charges collected under the photogate (figure 1, item 18) (makes up part 
of photodiode region) to flow (overflow) through the inverted surface region under 
transfer gate (figure 1, item 20) (makes up channel portion) via n+ region (figure 1, 
item 14) to n+ region 16 (makes up the bulk out of the channel portion of transfer 
transistor) where each incoming electron reduces the initial transfer voltage on n+ 
region 16 to a final transfer voltage (column 2, lines 10-16). Also, Merrill describes a 
detection portion, which is comprised of an n-type region (or n+ region, item 16), a 
transfer transistor (or, in the case, a source-follower transistor, item 26), and a read- 
out means of the collected total signal charge (figure 1) and (column 2, lines 17-23), 
which originated from the photodiode. 

Regarding claims 19 and 25 Merrill describes the solid-state image pickup device 
driving method as claimed in claims 14 and 20, further describing wherein charges 
overflowing from said photodiode are discharged to the detection portion side 
through the lower side of the channel portion of said transfer transistor. Specifically, 
this is stated in Merrill as with a negative voltage applied to photogate (PG) (figure 1, 
item 18) in combination with a positive voltage on n+ region 16 causing the charges 
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collected under the photogate (figure 1 , item 18) (makes up part of photodiode 
region) to flow (overflow) through the inverted surface region under transfer gate 
(figure 1, item 20) (makes up channel portion) via n+ region (figure 1, item 14) to n+ 
region 16 (makes up the bulk out of the channel portion of transfer transistor) where 
each incoming electron reduces the initial transfer voltage on n+ region 16 to a final 
transfer voltage (column 2, lines 10-16). Also, Merrill describes a detection portion, 
which is comprised of an n-type region (or n+ region, item 16), a transfer transistor 
(or, in the case, a source-follower transistor, item 26), and a read-out means of the 
collected total signal charge (figure 1) and (column 2, lines 17-23), which originated 
from the photodiode. Merrill further describes charges overflowing from said 
photodiode and discharging through the lower side of the channel transfer portion of 
said transfer transistor (all described above) to the substrate side. Specifically, the 
n+ region 16 of Merrill (where the charges flow) is formed within the p-type substrate 
(figure 1 , item 12), thus comprising the region where charges overflow to a substrate 
side (column 1 , lines 32-42). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 103 that form 
the basis for rejections under this section made in this office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 3 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,892,253 to Merrill in view of U.S. Patent No. 5,650,340 to Burr et al. 

Regarding claims 3 and 16 Merrill describes the solid-state image pickup device as 
claimed in claim 1 (claim 3) and the solid-state image pickup device driving method 
as claimed in claim 14 (claim 16), but does not teach the device wherein the 
negative voltage is set (-) 0.5 volts or less. Burr describes a voltage threshold (V-p) 
between (-) 150 and (+) 150 millivolts within a gate voltage (V G s) for the 
embodiment of the invention (column 9, lines 21-25). Burr further describes that, 
due to processing variations, the exact dopant concentration (impurity concentration) 
in the channel region (under the gate) can vary from device to device. Within these 
variations, a change in threshold voltage (Vt) may vary by tens or even hundreds of 
millivolts (column 9, lines 49-55). With that said, the gate voltage (V G s) must be 
capable of having a negative voltage of (-) 0.5 volts or less. Therefore, it would have 
been obvious to one of ordinary skill in the art to modify the solid-state image pickup 
device of Merrill to include a negative gate voltage, which is set to (-) 0.5 volts or 
less. One would have been motivated to combine the glare reduction device of 
Merrill to include the negative gate voltage of (-) 0.5 volts or less of Burr in that a 
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slight variation from device to device (causing significant change in the threshold 
voltages) is realistic in that there are variations in processing (column 9, lines 49-55). 

7. Claims 7-9, 11-13, 17, and 23 are rejected under 35 U.S.C. 103(c^as being 
unpatentable over U.S. Patent No. 5,892,253 to Merrill in view of U.S. Patent No. 
5,714,782 to Nakagawa et al. 

Regarding claims 7 and 1 1 Merrill describes the solid-state image pickup device as 
claimed in claims 1 and 10, but does not teach the device wherein an overflow path 
is formed of an area extended from the portion just below said photodiode to a 
semiconductor substrate and said area is formed of an n-type semiconductor region 
having an impurity concentration lower than that of a semiconductor well region or a 
p-type semiconductor region. Nakagawa describes semiconductor substrate formed 
of an n-type semiconductor region (or n-type active layer) (Nakagawa: figure 28, 
item 303) having an impurity concentration lower than that of a semiconductor well 
region (or a p-type base layer) (Nakagawa: figure 28, item 305) (Nakagawa: column 
14, lines 15-25) and (Nakagawa: column 17, claim 1). Nakagawa further describes 
this n-type semiconductor region (n-type active layer 303) as a place where charges 
(current) are permitted to flow (overflow) (Nakagawa: column 14, lines 26-30). 
Particularly, Nakagawa does not describe this n-type active layer 303 as being 
formed in the area extended from the portion just below said photodiode to a 
semiconductor substrate. However, Nakagawa describes the n-type semiconductor 
region (or n-type buried layer 54) which is formed of a portion below the photodiode 
(PD) (Nakagawa: figure 13A, item PD and column 8, lines 56-65) reaching to 
semiconductor substrate (or p-type semiconductor substrate 51) (Nakagawa: figure 
13A, item 51) which also follows the embodiment of charge flow, which is similar to 
that of n-type layer 303. Therefore, it would have been obvious to one of ordinary 
skill in the art to modify the solid-state image pickup device of Merrill to include the 
n-type semiconductor region impurity concentration being lower than the p-type 
semiconductor region and said region extending from just below the photodiode to 
the p-type semiconductor substrate. One would have been motivated to combine 
the solid-state image pickup device of Merrill to include the n-type region impurity 
concentration lower than the p-type region and n-type region extending from below 
the photodiode to the p-type substrate of Nakagawa in that this embodiment would 
make it possible to realize a low on-state voltage even when a large current is 
caused to flow (Nakagawa: column 14, lines 26-31). 

Regarding claims 8 and 12 Merrill describes the solid-state image pickup device as 
claimed in any one of claims 1 and 4, and in claim 10, but does not teach the device 
wherein said overflow path is formed in the area between said photodiode and said 
detection portion in each pixel is formed of an n-type semiconductor region having 
an impurity concentration lower than that of a semiconductor well region or a p-type 
semiconductor region. Nakagawa describes semiconductor substrate formed of an 
n-type semiconductor region (or n-type active layer) (Nakagawa: figure 28, item 303) 
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having an impurity concentration lower than that of a semiconductor well region (or a 
p-type base layer) (Nakagawa: figure 28, item 305) (Nakagawa: column 14, lines 15- 
25) and (Nakagawa: column 17, claim 1). Nakagawa further describes the n-type 
semiconductor region (or n-type buried layer 54), which is formed of a portion below 
the photodiode (PD) (Nakagawa: figure 13A, item PD and column 8, lines 56-65) 
reaching to semiconductor substrate (or p-type semiconductor substrate 51) 
(Nakagawa: figure 13A, item 51). Note that a photocoupler is integrally formed with 
the p-type semiconductor substrate 51 and functions as a current detection means 
of the current path, therefore comprising that of a detection portion. Since, the p- 
type semiconductor substrate 51 comprises that of a detection portion, then the n- 
type buried layer 54 does in fact fall between the area between said photodiode and 
the detection portion. Therefore, it would have been obvious to one of ordinary skill 
in the art to modify the solid-state image pickup device of Merrill to include the n-type 
semiconductor region impurity concentration being lower than the p-type 
semiconductor region and said overflow path is formed in the area between said 
photodiode and said detection portion. One would have been motivated to combine 
the solid-state image pickup device of Merrill to include the n-type region impurity 
concentration lower than the p-type region and n-type region being in the area 
between the photodiode to the p-type substrate of Nakagawa in that this 
embodiment would make it possible to realize a low on-state voltage even when a 
large current is caused to flow (Nakagawa: column 14, lines 26-31). 

Regarding claims 9 and 13 Merrill describes the solid-state image pickup device as 
claimed in any one of claims 1 and 4 and as claimed in claim 10, but does not teach 
the device wherein an overflow path is formed of an area extending from the portion 
just below said photodiode and the area between said photodiode and said detection 
portion to a semiconductor substrate in each pixel is formed of an n-type 
semiconductor region having an impurity concentration lower than that of a 
semiconductor well region or a p-type semiconductor region. Nakagawa describes 
semiconductor substrate formed of an n-type semiconductor region (or n-type active 
layer) (Nakagawa: figure 28, item 303) having an impurity concentration lower than 
that of a semiconductor well region (or a p-type base layer) (Nakagawa: figure 28, 
item 305) (Nakagawa: column 14, lines 15-25) and (Nakagawa: column 17, claim 1). 
Nakagawa further describes this n-type semiconductor region (n-type active layer 
303) as a place where charges (current) are permitted to flow (overflow) (Nakagawa: 
column 14, lines 26-30). Particularly, Nakagawa does not describe this n-type active 
layer 303 as being formed in the area extended from the portion just below said 
photodiode to a semiconductor substrate. However, Nakagawa describes the n-type 
semiconductor region (or n-type buried layer 54) which is formed of a portion below 
the photodiode (PD) (Nakagawa: figure 13A, item PD and column 8, lines 56-65) 
reaching to semiconductor substrate (or p-type semiconductor substrate 51) 
(Nakagawa: figure 13A, item 51) which also follows the embodiment of charge flow, 
which is similar to that of n-type layer 303. Keep in mind that this area described as 
"below the photodiode" simultaneously comprises that of the "area between said 
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photodiode and said detection portion," since the p-type semiconductor substrate 51 
comprises that of a detection portion, then the n-type buried layer 54 does in fact fall 
between the area between said photodiode and the detection portion. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the solid-state 
image pickup device of Merrill to include the n-type semiconductor region impurity 
concentration being lower than the p-type semiconductor region and overflow path is 
formed of an area extending from the portion just below said photodiode and the 
area between said photodiode and said detection portion to a semiconductor 
substrate. One would have been motivated to combine the solid-state image pickup 
device of Merrill to include the n-type region impurity concentration lower than the p- 
type region and n-type region extending from below the photodiode to the p-type 
substrate of Nakagawa in that this embodiment would make it possible to realize a 
low on-state voltage even when a large current is caused to flow (Nakagawa: 
column 14, lines 26-31). 

Regarding claims 17 and 23 Merrill describes the solid-state image pickup device 
driving method as claimed in claims 14 and 20, but does not teach the device 
wherein said charges overflowing from said photodiode are discharged to the 
substrate side. Nakagawa describes an n-type semiconductor region (n-type active 
layer 303) as a place where charges (current) are permitted to flow (overflow) 
(Nakagawa: column 14, lines 26-30). Particularly, Nakagawa does not describe this 
n-type active layer 303 as being formed in the area extended from the portion just 
below said photodiode to a semiconductor substrate. However, Nakagawa 
describes the n-type semiconductor region (or n-type buried layer 54) which is 
formed of a portion below the photodiode (PD) (Nakagawa: figure 13A, item PD and 
column 8, lines 56-65) reaching to semiconductor substrate (or p-type 
semiconductor substrate 51) (Nakagawa: figure 13A, item 51) which also follows the 
embodiment of charge flow, which is similar to that of n-type layer 303. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the solid-state 
image pickup device of Merrill to include charges overflowing from said photodiode 
that are discharged to the substrate side. One would have been motivated to 
combine the solid-state image pickup device of Merrill to include the n-type region 
impurity concentration lower than the p-type region and n-type region extending from 
below the photodiode to the p-type substrate of Nakagawa in that this embodiment 
would make it possible to realize a low on-state voltage even when a large current is 
caused to flow (Nakagawa: column 14, lines 26-31). 

8. Claims 6 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5,892,253 to Merrill in view of U.S. Patent No. 4,733,286 to 
Matsumoto. 

Regarding claims 6 and 22 Merrill describes the solid-state image pickup device as 
claimed in claim 4 and the solid-state image pickup device driving method as 
claimed in claim 20, but does not teach the device wherein a positive voltage is set 
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to a power source voltage or more. Matsumoto describes a forward voltage bias 
applied to a gate electrode (figure 1, item 6) and (column 2, lines 2-6). Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the solid-state 
image pickup device of Merrill to include a positive voltage on the gate that is set to 
a power source voltage or more. One would have been motivated to combine the 
positive voltage applied to the photogate (PG) (Merrill: figure 1, item 18) to include 
the forward voltage bias (or source voltage) being applied to the gate electrode of 
Matsumoto in that an output which is amplified with respect to the light output 
(photodiode) can now be obtained (Matsumoto: column 2, lines 6-8). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Gagliostro whose telephone number is 703- 
308-6070. The examiner can normally be reached on 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Christensen can be reached on 703-308-9644. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Kevin Gagliostro 1/5/2005 
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